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Introduction
After the economic stabilization in 1995, the fiscal situation of the states collapsed. In response, the federal government adopted a program to renegotiate state-level debts, which encompassed a fiscal adjustment plan and, subsequently, the establishment of the Fiscal Responsibility Law (FRL).
Ten years after those measures were adopted, Piancastelli and Boueri (2008) analyzed the evolution of the states' fiscal situation and found that state-level public finances improved between 1995 and 2006. As evidence of this, the authors noted a reduction in the ratio between the net consolidated debt and net current revenue, and improvements in the states' primary balances, which turned from negative (deficits) to consistently positive results (surplus). For example, the authors show that all Brazilian states posted primary surpluses in 2004 and 2005 . The same improvement was seen in the states' nominal balance. The authors also show that tax revenue grew in the period, particularly in the case of the main state levy-the Goods and Services Sales Tax (ICMS). On the expenditure front, the authors identify a drop in payroll expenses relative to GDP. On the downside, they note that the current spending -despesas de custeio-which were not subject to any limit under the FRL-grew sharply. The authors also noted that the states met their fiscal targets in the period by slashing investment, and most of them were unable to contain the growth of the refinanced debt.
In contrast to the improvement that occurred in the first few years after the renegotiation process, 20 years later the states are again in a fragile fiscal position; and a new debt refinancing program is being designed by the federal government to alleviate their fiscal situation. The question that arises is how and why the process of improving the state's public accounts has been reversed. This study attempts to analyze these issues, focusing on the changes that occurred after 2005, which weakened the states' fiscal position.
Initially, the study analyzes the path of the states' fiscal situation by calculating the trend of their ratings, using the methodology established by the Ministry of Finance 1 in conjunction with the FRL indicators. This is done to make a time-series comparison of the states' fiscal situation considering a group of indicators rather than focusing on just one. The results show that, among the 26 states and Federal District, 21 federative entities saw their fiscal position deteriorate when comparing 2006-2008 to 2013-2015 . The figures show that borrowing is not the main cause of the current fiscal crisis in the states. Although the federative entities' debt ratio has risen since 2012, in most states it is lower than in 2006. The same is true with respect to the debt service, which in 2014 recorded its lowest level relative to state revenue.
The data show that, in the period under study, the states did not systematically abide by a fiscal rule consistent with public debt sustainability and, hence, with the maintenance of fiscal balance. The text illustrates that, despite shrinking revenues, the states maintained continuous growth in payroll expenses, current expenditure and pensions. These two factors-the country's faltering growth and the states' failure to react to curb expenditure growth-undermined their fiscal position, resulting in a sharp fall in the primary surplus and a further rise in the debt level.
It is interesting to note the role played by the credit obtained mainly from public sector banks and multilateral organizations in the deterioration of the states' fiscal position. The text shows that both the volume and number of loans made to the states by public banks and, to a lesser extent, by multilaterals, have increased substantially since 2008. While inflows from borrowing enabled the states to cushion the impact of the fall in tax revenue, and thus avoid having to cut public investment in the short term, it also allowed expenditure growth to continue-thereby putting off the adjustment needed to maintain fiscal balance and restricting the states' future investment capacity.
The rest of this paper is organized as follows. Section 2 shows the data about the trend of the primary balance in the states, the path of states' revenue, the dynamic of state borrowing and credit and the evolution of state-level expenditure including payroll and pensions expenses. Section 3 analyzes the fiscal situation of the states through the Ministry of Finance's risk rating measure and the FRL indicators. Section 4 estimates a fiscal reaction function for the federative entities between 2006 and 2015 analyzing whether the states followed a fiscal rule compatible with the fiscal sustainability. Section 5 studies the determinants of state-level investment focusing on the role of credit and the impact of other types of expenditure on states' capital investment. Section 6 concludes with a brief discussion about the future of fiscal policy in the federative entities.
Data
The data sources used are the consolidated balance sheets published by the entities, the Budget Execution Reports (Relatório Resumido de Execução Orçamentária -RREO), the Fiscal Management Report (Relatório de Gestão Fiscal -RGF) in conjunction with information from the state accounting data collection system (Sistema de Coleta de Dados Contábeis de Estados e Municípios -SISTN).
The fiscal reports present information on the consolidated financial statements, the indicators regarding the budgetary execution, the execution of estimated revenue for the financial year, the compliance with the constitutional minimum expenses in the areas of health and education, together with the spending limits determined by the FRL especially Primary Balance (% of GDP -Le ) Primary Balance (% of RCL -Right) Fig. 1 . Trend of the primary balance (2006) (2007) (2008) (2009) (2010) (2011) (2012) (2013) (2014) (2015) . Source: National Treasury on the basis of state data (Budget Execution Report) and Central Bank. RCL stands for net current revenue.
with respect to spending with personal, and the limits of the net consolidated debt and credit operations, among others. The text explicitly mentions if another source of data is used. All the data covers the period between 2006 and 2015. Always when necessary nominal variables are deflated by the consumer price index (IPCA).
The evolution of the primary balance
The figures shown in Table A1 2 indicate a decline in the states' primary balances between 2006 and 2015. In 2006, while three states posted primary deficits (Acre, Pará, and Sergipe), none of the three had a deficit above R$90 million. In 2007, all states shown primary surpluses. In 2008, only one recorded a deficit (Rondônia). The year 2009 represented a landmark in the worsening of the states' fiscal accounts, when eight states posted primary deficits, and seven did so in 2010. There was an improvement in 2011 when just two states achieved negative results. Nonetheless, from 2012 onwards, the states' primary balances deteriorated significantly-the worst situation occurring in 2014, when 19 states recorded primary deficits. In 2015, as a result of the fiscal adjustment implemented by the newly elected governors, the number of deficit states fell to seven. 3 An important fact to be considered in all state-level fiscal statistics is that although there was a common trend of worsening fiscal accounts in the period, the deterioration was more significant in some cases. Table A1 shows that states such as Rio de Janeiro, Rio Grande do Sul, and the Federal District suffered sharp reductions in their primary surpluses between 2006 and 2014, and they were unable to make the adjustments needed to obtain primary surpluses in 2015. Fig. 1 illustrates the states' primary balances in relation to GDP, showing a falling trend in the primary surplus since 2007 with a brief period of stabilization or improvement. The figure also shows an improvement in the surplus in 2007, followed by an almost continuous fall until 2010. Since 2011 the overall surplus has fallen continuously to become a primary deficit. In 2015, the states attempted to implement an adjustment which succeeded in restoring a primary surplus. The deceleration in the country's growth rate led to a drop in current revenue, which consists mainly of tax revenues and government transfers. To counterbalance this, there was a substantial increase in capital revenue. Whereas in 2008, the states' capital revenue represented 0.34% of GDP, by 2013 it had risen to 0.98%. Thus, the robust growth of capital revenue in 2012-2014 period made it possible to stabilize total state-level revenue at around 12.1% of GDP. In 2015, following a reduction in capital revenue, the states' total revenue dropped to the equivalent of 11.79% of GDP. This makes it possible to identify credit as a significant force in 2012-2014 period preventing a steeper fall in state revenue.
The path of states' revenue
Later the text provides a more detailed discussion of this source of funding. Fig. 3 breaks down the fall in current revenue in the period into its different components. Tax revenue, which accounts for around 60% of current revenue trended down in the period. At the height of the cyclical upswing in 2008, the states had tax revenue equivalent to 7.67% of GDP, whereas in 2015, at its low point, tax revenues represented 6.98% of GDP. The decline in tax revenue thus accounts for about 70% of the fall in current revenue that occurred during the period. Fig. 3 confirms the states' argument that the reduction in federal government transfers also played an important role in the decline in revenue. Revenue from transfers to the states peaked at 2.90% of GDP in 2008; while the trough in the transfer cycle occurred in 2013, at 2.48% of GDP. In 2014 and 2015 there was a slight recovery in this source of revenue, which rose to 2.59% of GDP in the latter year. Nonetheless, in most states, while important, the fall in transfers was a secondary factor compared to the reduction in tax revenue.
As shown in Table A2 , the fall in transfers mainly affected states in the North and Northeast regions, where federal transfers account for over 60% of total revenue, compared to less than 20% in the south and southeastern states. In 2006-2015, there is no declining trend in the share of intergovernmental transfers in state revenues on average across the states. In other words, the states do not seem to have made any effort to become less dependent on federal government transfers. 5 Fig . 4 confirms the states' heavy reliance on the goods and services tax (ICMS), which generates about 80% of their tax revenue. Another important point to note is that the trend of ICMS revenue is very highly correlated with national economic activity in nearly all states, and is only less so (albeit still high) in commodity-producing states, where revenue from these products is less correlated with domestic economic activity. 6 2.2.1. Credit, borrowing, and the fiscal dynamic of the states Fig. 5 shows the trend of revenue from credit operations in 2006-2015 period. In 2006, in nominal terms, the states received a total of R$3.07 billion, or 0.13% of GDP, in receipts from loan operations, with R$2.04 billion in foreign 5 A new literature studies the role of this dependency on transfers on subnationals' fiscal discipline. See Kotia and Lledó (2016) . 6 An important point to be analyzed is the impact of the structural changes that have occurred in the Brazilian economy on the ICMS tax base. The expansion of the service sector and decline in the share of industry may be causing the states' ICMS revenue to shrink. loans and R$1.03 billion in domestic credit. In other words, these inflows represented only a minimal fraction of the states' revenues.
From 2008 on, there was an increase in total financial revenue mainly reflecting domestic loans which, from 2009 onwards outweighed foreign borrowing as the main revenue from credit operations. In 2011-2013, this process was exacerbated by a sharp increase in loans, mainly those originating domestically, which grew from R$6.81 billion (0.16% of GDP) in 2011, to R$24.94 billion (0.47% of GDP) in 2013. Revenue from loans then fell back to R$20.17 billion in 2015 (0.34% of GDP), but this was still above the level at the start of the period.
As a result of that dynamic, revenue from credit operations increased significantly as a share of capital revenue, rising from 30.9% in 2006 to around 70% in 2012 and 2013, before slipping back to 64.9% in 2015-still double its share at the start of the period. 7 Fig. 6 reveals the importance of credit to the states and its behavior over the last few years. The figure also shows the trend of the amount of guarantees offered to the states by the federal government for domestic and external loans. Since 2011, sovereign guaranteed loans to the states have grown vigorously as a proportion of the federal government's net current revenue (RCL). In 2006, 22.55% of federal government net current revenue was committed to guarantees on loans to the states, and this level remained relatively constant until 2011, when it stood at 20.47% of the federal government's RCL.
Since 2011, there has been a substantial increase in federal government guarantees, which rose to 45.29% of RCL in 2015. If the pace of growth shown in 2012-2015 were maintained for two further years, together with low revenue growth expectations, the government would attain the limit of 60% of RCL set by the FRL. Although guarantees to both foreign and domestic loans have increased in the period, Fig. 6 shows that, considering the sharp devaluation of the real in 2014-2015, which raises the domestic currency value of foreign loans, the growth in guarantees occurred mainly because of domestic operations, which rose from 12.80% of RCL in 2011 to 28.89% in 2015. Fig. 7 shows the domestic funding sources used by the states. Up to 2011, nonbank operations such as the Export Guarantee Funds, dominated endorsements and guarantees in the states' borrowing operations. From 2011 onwards, there was a substantial increase in operations with public-sector banks, which grew from 0.39% of federal government RCL in 2010 to 16.69% in 2015. In other words, since 2011, the public-sector banks have become an important source of funding for the states. Without the credit operations, the states' fiscal accounts in the last few years would have been worse than those recorded earlier. In that year, public-sector banks made 81 sovereign guaranteed loans to the states, for a total equivalent to 0.95% of GDP. In 2014, there was a drastic fall in this funding source, and in the following year these operations returned to their 2008 level. All of the three public-sector banks were important in the growth of lending to the states, although in most years the National Economic and Social Development Bank (BNDES) was these borrowers' main funding source. Fig. 9 shows that the multilateral banks followed the lending pattern of their public-sector counterparts, albeit at a lower level, with an increase in the volume and number of operations in 2008 followed by a contraction after 2014.
Those changes in financing exerted a significant impact on the dynamic and composition of the states' debt. Table A3 reports the trend of the debt of the states by region, as shown in the regionalized fiscal statistics published by the Central Bank.
Three facts emerge from the analysis of the data presented in Table A3 . Firstly, the states have proven unable to reduce the amount of their refinanced debt. The data confirm the states' claims that the conditions of debt refinancing applied in 1997 did not allow them to reduce the total amount of refinancing. In all regions, the total volume of refinanced debt did not decline in the period. The change in the debt indicator demanded by the states and recently approved by Congress and regulated by the government is an attempt to contain this debt dynamic. Mendes (2016) concludes that this change will not have a significant fiscal impact, and that the reduction in the present value of the debt caused by the change in the indexing factor would realign the real interest accruing on state debts to the long-term real interest rates prevailing in the wider economy.
Secondly, albeit on an upward trend, the renegotiated debt declined as a share of total debt in the period. The data shows that the share of the restructured debt shrank significantly in all regions, including in the South and Southeast, which have the highest debt levels.
Thirdly, driven by the growth in credit from public banks and multilateral institutions, there was an increase in the share of bank debt and external debt in the states' total borrowing. The figures show that the states' bank debt rose sharply during the period. In 2015, bank debt already accounted for most state borrowing in the North and Center-West regions. Another consequence of the credit growth during the period was an increase in foreign currency borrowing. In 2015, external debt represented the largest share of state borrowing in the Northeast region, reflecting the fact that the multilateral organizations target the poorest states in the country. Although this is positive for the states, it generates a currency mismatch in the public accounts, which needs to be managed carefully, given the volatility of Brazil's exchange rate.
In short, analyzing the trend of the states' primary surplus and revenue, it can be concluded that the post-financialcrisis period represented a change in fiscal policy. As a response to the external negative shock that caused a fall in tax revenue, the states increased their capital revenue through new loans obtained essentially from public banks and to a lesser extent from multilateral lenders. This generated a new form of borrowing for the states. Although still significant in some cases, the restructured debt lost share as a result of the increase in bank and foreign currency debt. The results show that this increase in borrowing was not followed by an increase in the primary surplus. On the contrary, the primary balance deteriorated, and some states even posted primary budget deficits. Thus, the states were unable to reduce their expenditure in line with the trend of their revenue. This change in the reaction function of the subnationals will be tested lately in the text. maintained. From 2010 onwards, this trend reversed, payroll expenses and benefits started to rise sharply, while other current expenses started to fall. But the fall in other current spending was not sufficient to neutralize the increase in payroll and pensions expenses. While other current spending dropped by 1.12 percentage points (p.p.) from 5.74% of GDP in 2010 to 4.62% in 2015, payroll and pensions expenses rose by 1.67 p.p. of GDP from 4.10% to 5.77%.
The path of expenditure
The data in Table A4 reveal further details of the growth in payroll expenditure between 2006 and 2015. On average, the states increased their payroll expenditure by 11.55% per year in nominal terms, while the average inflation rate for the period measured by the consumer price index (IPCA) was 5.90%. The Federal District led the way, with expenses increasing by an annual average of 17.74%, followed by Pará (16.26%), Santa Catarina (16.06%) and Piauí (15.67%). The smallest increases were recorded in the states of Paraíba (8.36%), Sergipe (8.41%) and São Paulo (8.70%). Thus, even the states with the smallest increase in payroll expenses saw expenditure growth outpacing average inflation in the period. 8 The results still hold when only the period 2010-2015 is considered. In this case, the average increase in expenditure was 11.78%, compared to average inflation of 6.87%. In 2012-2014, payroll expenses rose on average by 8.47% per year while inflation averaged 6.05%. Until 2008 the increase in payroll expenses was offset by rising revenue. When growth stalled after 2008, the states did not adapt their payroll policy to a new growth scenario, but maintained the pace of expenditure growth, thus exerting pressure to increase spending, causing their fiscal situation to deteriorate. Data provided by the Brazilian Institute of Geography and Statistics (IBGE) through the Basic State Information Survey -ESTADIC, show that the total number of state-level civil servants remained broadly stable around 3.2 million in 2012-2014, the period for which the survey is available. According to IBGE figures, with population growth estimated at 4.6% in 2012-2014, the proportion of state-level civil servants in the population declined from 1.6% in 2012 to 1.5% in 2014.
Analysis of the data presented shows that the states find it difficult to contain the increase in expenditure on both active and inactive personnel. Moreover, on average, the growth of payroll expenditure is not mainly attributable to an increase in the number of civil servants employed, which averaged virtually zero, although varying between states. Thus, wage increases above inflation and decoupled from revenue growth seem to have played a predominant role in boosting payroll expenditure in the states. In the case of pensions, apart from the trend of expenditure, it is also interesting to track the deficit. Hamilton et al. (2017) show that between 2009 and 2015 there was a continuous increase in the states' deficit with the payment of pensions. In 2015 the states' deficit reached 13.2% of their net current revenue (RCL) or 1.2% of GDP up from close to 10.0% in 2009. According the authors, this increase was caused by two main factors. The number of retirees increase by more than the number of active workers and the payment for the retirees grew accentually in the period because of the significant increase in wages paid to active workers that took place in the period, result in line with the previous data shown in the text. Caetano (2016) shows that the actuarial deficit of the states amounted R$ 2.4 Trillion or 43.9% of GDP in 2014 higher than found for OECD countries.
Interesting to note some points about the spending with personal in the states. The Brazilian federalism impose that the states are the level of government responsible for the provision of different public services like education and public safety. Moreover, the constitution establishes a minimum expenditure on some services as education and health and there are national laws determining minimum wages for some categories like primary school teachers. It imposes some rigidity in the budget and makes more difficult to curb the growth of the expenditure. In addition, public workers in these services have different retirement rules usually beneficial for these workers, leading to a more problematic situation in terms of pensions. The relevance of debt service payments to state-level finances tends to be questioned. Fig. 14 sheds light on this issue. Total debt service, including interest, charges, and amortization, averaged 0.92% of GDP per year in the period. The significance of this result can be interpreted in various ways. From one perspective, the amount spent on debt service is almost the same as total state investment, which underscores the importance of this type of expense. On the other hand, debt service accounts for less than 10% of the states' total expenditure. Fig. 14 shows that, until 2010, when the states consistently posted primary surpluses, the debt interest and amortization component shrank significantly from 1.02% of GDP in 2006 to 0.82% in 2010. Thereafter, with the reduction in primary surpluses and a new cycle of state borrowing, this downward trend disappeared.
In 2006-2015, state-level investments averaged 0.95% of GDP. This level of investment is close to the federal government average for the period (1.00% of GDP -Source: National Treasury), thus indicating the national importance of public investment undertaken by the individual states.
Investment expenditure by the states is extremely volatile; and the investment rate can vary sharply from one year to the next. For example, between 2010 and 2011, investment by the states fell from 1.27% to 0.88% of GDP, a drop of 0.40 p.p. of GDP in a single year. A similar change occurred in 2014-2015, when investment fell from 1.07% of GDP to 0.69%. Fig. 15 reveals one of the reasons why investment varies in this way: it is the main expense used for fiscal adjustment in the states, so the primary balance and investment expenditure are highly correlated.
The data shown in Fig. 15 suggest that, during periods of fiscal adjustment, primary surpluses are obtained essentially by cutting back on state-level investment. Two factors would explain this high correlation: a lack of planning by the states, which are incapable of structuring long-term projects with stable funding sources, and the rigidity of state budgets. As most budgetary resources finance mandatory expenses such as payroll and pensions, and a large proportion 11 Ratio of debt service/net current revenue 9 III -Primary balance servicing the debt (RPsd)
Ratio of primary balance/debt service 8 IV -Payroll and pensions expenses/net current revenue (DPrcl) 12
Ratio of payroll and pensions expenses/net current revenue 7 V -Internal savings capacity (CGPP) Ratio of current revenue minus current expenses/current revenue 4 VI -Share of investment in total expenditure (Pidt) 13 Ratio of total investment/total expenditure 3 VII -Share of RPPS* contributions and earnings/pensions expenses (PCRdp) of revenue is earmarked to specific areas (the states have to spend 25% of their revenue on education, for example), when an adjustment is necessary, investment expenses are used to make it. Table A5 shows that, despite varying shares of net consolidated revenue (RCL) devoted to investment expenditure (in 2015, while the State of Ceará spent 15.9% of RCL on investment expenditure, Rio Grande do Sul spent just 2.18%), the general features of excessive volatility and sharp falls in adjustment periods apply almost everywhere. A following section explores the longitudinal and temporal determinants of state-level investment.
An indicator for the states' fiscal situation
The Ministry of Finance issued Order (Portaria) 306/2012 and Order STN 543/2012 to establish the methodology for analyzing payment capacity, and the risk to the Union of granting endorsements and guarantees, on new domestic or external borrowing operations by the states. The text uses the rating as an indicator of the evolution of states' fiscal situation.
The rating of the states
The methodology is based on the federative entities' performance in the last three fiscal years, giving a heavier weighting to more recent periods. A total of eight economic-financial indicators are used, each of which has a specific weight in the calculation of each state's credit rating. Each indicator is awarded a score between 0 and 6, where 0 indicates the left-hand tail of the indicator's distribution and 6.0 the right-hand tail. The Order defines the two extremes for each indicator. Intermediate values are calculated according to the indicator's value for each state and the range in which it varies.
The following indicators are used to calculate the rating (Table 1) . After calculating the score for each state using the relative weights for each indicator listed above, the states are ranked by their fiscal situation and credit risk, under the following rating system (Table 2) . 12 Payroll and pensions expenses encompass total payroll expenditure and social contributions, minus court awards, expenses of previous fiscal years, and employment-related indemnities and refunds. 13 The investments represent appropriations for works planning and execution. Total expenses are current expenses plus capital expenses. 14 The contributions and earnings of the RPPS are calculated as the sum of the contributions for the civil servant pension plan, contributions to the costing of military pensions, returns on RPPS investments and financial compensation paid to the RPPS by the General Pension Regime (RGPS). Pension expenses represent the total amount of payments in respect of retirement and other pensions, plus pensions and financial compensation to the RGPS paid by the RPPS. Table 3 States' rating.
State/period 2006-2008 2007-2009 2008-2010 2009-2011 2010-2012 2011-2013 2012-2014 2013-2015 figure shows that, apart from the drop in revenues owing to the weakening of economic activity, the deterioration of the states' fiscal situation is very closely linked to the incapacity of the states in containing the growth of expenditures in an environment of low economic growth. In particular, the situation worsens in terms of payroll expenditure (particularly since 2012), the capacity to generate internal savings (current expenditure), and pensions payments.
In terms of the increase in expenditures it is interesting to note the differences between changes related to cyclical movements or economic policy and structural changes. Fig. 16 shows that, in keeping with the results reported by Piancastelli and Boueri (2008) , the states had been reducing the ratio of payroll expenditure to net current revenue since 2006. Then, as from 2012, there is a sharp rise in the ratio, indicating that decisions of economic policy are more likely to explain the rise in the payroll expenditure ratio. In relation to pensions, Fig. 16 shows a continuous deterioration in pensions' expenses; in other words, apart from issues related to the business cycle, more structural changes would explain the increase in the spending on pensions. Fig. 16 also reveals a fall in debt levels up to 2012, although the trend has reversed since 2013. Nonetheless, in 2015, the debt ratio was still well below the 2006 level. Reflecting this lower debt ratio, debt service also declined relative to net current revenue during the period.
The states, the Fiscal Responsibility Law, and the Fiscal Adjustment Program (PAF)
Apart from using the rating, the fiscal situation of the states can be analyzed through the FRL indicators. The Fiscal Responsibility Law (Complementary Law 101, of 4 May 2000) defined national parameters to be followed relating to the public expenditure of each Brazilian federative entity (states and municipalities). According to the National Treasury, budget constraints would aim to preserve the federative entities' fiscal situation, according to their annual balance sheets, to ensure the financial health of the states and municipalities, appropriate use of resources, and a healthy administrative legacy for future managers.
Among various obligations relating to the transparency and reporting of public expenditure, the law sets limits on state borrowing, for total payroll expenditure, and for the volume of credit operations and guarantees, among others. The Fiscal Adjustment Program, signed by the governors of the 25 states that refinanced their debts, specifies annual targets for a three-year period, taking account of the trend of state finances, macroeconomic indicators for the new period, and the fiscal policy adopted by the state governments. Fulfillment of the previous year's targets and commitments is evaluated each year; and the targets for a new three-year period can also be updated annually. These procedures should be observed throughout the life of the refinancing contract.
The proposed fiscal targets presented by the states and Federal District are assessed by the Ministry of Finance, which indicates its agreement based on technical analysis methodologies, which are the responsibility of the National Treasury Department. These seek to preserve the solvency of the federative entity, particularly in terms of its capacity to meet its contractual commitments. The programs necessarily contain targets for the ratio of financial debts to real net current revenue (RCL); the primary balance, civil service expenses; the collection of internally generated revenue; privatization, public utility permits or concessions; administrative and property reform, and investment expenses in relation to RCL. Fig. 17 shows the trend of the ratio of net consolidated debt to average net current revenue, for all states between 2006 and 2015. It confirms the occurrence of two distinct patterns in the evolution of state borrowing. The debt ratio fell continuously between 2006 and 2011, but started to rise again in 2012. Nonetheless, the debt ratio is well below the FRL limit of 2.00, and even after the deterioration since 2011, the mean ratio is lower than recorded in 2006, and well below the 1995 level, as shown by Piancastelli and Boueri (2008) . Table A6 shows that nearly all states behave similarly to the mean-an improvement in the debt ratio up to 2011 followed by a deterioration or stability, with the ratio of net current debt to net current revenue falling below their 2006 levels. There are only a few exceptions to this pattern. Some states-Acre, Amapá, Ceará, Minas Gerais, Rio de Janeiro, Roraima, Sergipe, and Tocantins-currently have a debt ratio that is worse than in 2006. States such as Mato Grosso do Sul, Rio Grande do Norte, and Paraná lowered their borrowing ratio continuously in the period.
Table A6 also shows that, while 2011 represented the end of a period of improvement in state debt, only Rio Grande do Sul has breached the FRL borrowing limit. States such as Rio de Janeiro and Minas Gerais display indices very close to the legal limit. Although the debt is a problem, Fig. 18 shows that the trend of payroll expenses puts greater pressure on the states' fiscal situation.
In 2006, the states spent on average 41.2% of their net current revenue on payroll expenses. Following a decline lasting until 2008, this expenditure grew again to reach a level of 47.0% by end-2015. In other words, on average, the Brazilian states are above both the alert threshold (44.1%) and the prudential limit (46.55%), set by the LRF; and they are close to the ceiling (49%) defined by the law. 15 Table A7 shows that the trend of payroll expenses, while reflecting the common trend of rising expenditure, varies somewhat between the states. In 2006, no state had total payroll expenditure above the upper limit specified by the law. By 2015, however, six states were above this level (Mato Grosso, Mato Grosso do Sul, Paraíba, Rio Grande do Norte, Rio Grande do Sul, and Tocantins). In 2006, only two states were above the prudential limit; but the number had risen to 17 in 2015. Lastly, in the latter year only two states (Paraná and Piauí) displayed a ratio of total payroll expenses to net current revenue below the 2006 level.
It is important to stress that those results represent a lower limit for the statistics on payroll expenditure. Accounting and legal issues lead some states to under-report the expenses actually incurred. Although this makes it harder to obtain a specific view for the state in question, it does not reduce the problem in aggregate. The results therefore must be seen as a lower limit of the fiscal crisis affecting the states. 16
The states' primary balance, debt sustainability and fiscal reaction function
The data presented show a deterioration in the states' fiscal situation, particularly from 2008 onward. The figures show that this is mainly related to expenditure growth, particularly payroll and pensions. The results suggest that the behavior of the states following the global financial crisis was not consistent with fiscal sustainability. The states did not respond to the reduced revenue by adapting their expenditure to the new scenario, which generated a worsening fiscal situation and a consequent decline in the respective ratings. The following analysis studies whether there was a change in the states' reaction function in the period.
Woodford (2001) argues that a fiscal rule which generates a sustainable debt equilibrium requires the primary balance to react to past changes in the debt. Bohn (2008) shows that a linear fiscal rule in which the primary balance responds positively to changes in the debt is a sufficient condition to validate the government's intertemporal constraint. 17 Therefore, a fiscal policy is considered sustainable once the government reacts systematically to a change in public debt by adjusting the primary fiscal balance. In this sense, the absence of any systematic policy reaction to this shock would cause the additionally issued debt to be uncovered by future surpluses, thus violating the no-Ponzi condition. Therefore, in order to maintain the fiscal sustainability, the government has to react systematically to changes in the debt by increasing the primary surplus.
Accordingly, a fiscal rule was estimated for the Brazilian states 18 between 2006 and 2015, using bimonthly data from the fiscal reports published by the states. The following equation is estimated:
The data includes the debt and the primary balance as a percent of the states 'total net revenue. Some control variables are included in the regression, as mentioned by D'Erasmo et al. (2015), Ghosh et al. (2013) and Berti et al. (2016) . These include the cyclical component of the states' expenditure and revenue calculated using an H-P filter in order to control for the effect of temporary fluctuations in the primary surplus, 19 annual dummies to control for macroeconomic changes (ρ t ) such as variations in the inflation rate and state-specific fixed effects for the panel regression (μ i ). As discussed in the literature, the inclusion of the lagged dependent variable although important generates a bias if Eq. (1) is estimated by Ordinary Least Squares (OLS) or by a fixed effects model. A first difference Arellano-Bond estimator is used in order to estimate consistent coefficients. Besides the panel approach, a state-by-state equation is also estimated.
The results of this estimation are shown in Table 4 . The results of a 2006-2015 panel study show that the states did not behave in a way that was compatible with debt sustainability. In other words, there is no systematic relation between the dynamic of borrowing, expenditure, and revenue. As Table 4 shows, the debt ratio, although positive, is not statistically significant when considered over the entire study period. The results show a change in behavior 16 Different interpretations of the law by the state audit departments make it difficult to assess the real fiscal situation of the state and compliance with the LRF. Different legal interpretations have generated decisions in 21 state audit departments, which has reduced the transparency of payroll expenses as a proportion of total state expenditure. 17 Some studies, such as Fournier and Fall (2015) , argue that a positive reaction would not be sufficient in itself; the reaction needs to be large enough to make it possible to keep the public debt on a sustainable path. In other words, for certain levels of debt, a positive reaction may not be large enough. 18 In the last few years, several studies have been made to estimate fiscal rules. Examples include D'Erasmo et al. (2015), Ghosh et al. (2013) . See Berti et al. (2016) for a literature review and the different methodologies used to estimate the rule. 19 Various econometric models were estimated, including nonlinear models. The results are robust to any change. All results are available. Note: Estimation using the Arellano-Bond dynamic panel method. "By state" means estimation by OLS that is robust for each state. *, **, and *** indicate statistical significance at 1%, 5%, and 10%, respectively. All variables expressed as percentages of net current revenue. Standard deviation in parentheses. N = number of observations. during the period. Between 2006 and 2010, the states followed a fiscal reaction function that was compatible with debt sustainability; the borrowing coefficient is positive and statistically significant. Nonetheless, this result disappears in 2011-2015, when the coefficient becomes statistically insignificant, indicating no relation between variations in the debt, revenue, and expenditure in this period. The connection between these results and those presented above suggest the positive impact of adopting fiscal rules. As noted, the period 2006-2010 saw a reduction in borrowing; and the results show that this improvement is partly attributable to the states' consistent behavior during the period. Against this, the rule's lack of significance led to a worsening of the states' debt ratio and, hence, their fiscal position.
The results reported in Table 4 reveal the limitations of structural factors in determining the states' primary balance. Irrespective of the period under study, the cyclical components of state-level expenditure and revenue are important determinants of the primary outturn. In other words, much of the state's primary balance is determined by unexpected movements in revenue and expenditure. This confirms the states' dependency on exceptional revenue to construct their primary balances, significantly complicating the federative entities' fiscal management, given the frequency of shocks that hit the Brazilian economy.
Although no state behaved in a manner that was consistent with sustainability, analysis of the estimation for each state shows significant heterogeneity. 20 Eight states maintained behavior consistent with the rule throughout the period. Four of those eight (Minas Gerais, São Paulo, Rio Grande do Sul, and Alagoas) display the highest indices of indebtedness, which might suggest that the borrowing limit established by the FRL is valid for influencing the behavior of the states when their debt ratio is close to the limit. Thus, states whose ratio is close to the limit would tend to adopt rules to generate consistency between the path of borrowing, expenditure, and revenue, and thus avoid reaching the limit. Most states, where indebtedness is well within the legal limit, would not be forced into behavior that is more consistent with debt stabilization. This fact could be analyzed for the specific design of fiscal rules that reflect each state's situation.
Another interesting fact is that, even while obeying the fiscal rule, the most indebted states are also currently in a delicate fiscal situation. As discussed above, while they have displayed consistent behavior, the size of the surpluses achieved may not be sufficient to contain the increase in borrowing, which would generate a fiscal deterioration in those states. This would confirm the hypothesis that not only the direction but also the magnitude of the states' response is important for maintaining fiscal balance.
The results of this section show that between 2006 and 2015 the states did not respond consistently in terms of the debt dynamic and the primary balance, particularly in the period following the global financial crisis; and this fact, in conjunction with the Brazilian business cycle, explains the deterioration in the states' fiscal position. The following sections clarify the salient facts of the period in relation to the trend of state-level public expenditure and the potential drivers of the deterioration in state-level public accounts.
The role of credit and states' investment
Previous results indicate that the increase in credit played a role in the fiscal dynamics of the states. This section estimates the importance of credit and other government expenditures in states' investment.
Determinants of investment
The literature identifies a variety of factors as determinants of public investment. Sturm (2001) discusses the demographic or structural, economic and political factors likely to have an impact. The author claims that population growth exerts pressure for an increase in investment to provide services to the larger population. Apart from that, population growth means diseconomies of scale relative to the pre-existing capital stock, thereby fueling investment demand. Moreover, more highly urbanized states would have greater demand for investment, because the transformation of society would fuel an increase in demand for public services such as education and health, generating a positive correlation between the degree of urbanization and regional investment.
In economic terms, investment may be related to the business cycle. Firstly, if governments use investment as a countercyclical tool to absorb negative revenue shocks, there would be a negative relation between investment and variables that proxy for the business cycle. Secondly, if the cycle means governments are more financially constrained when making investment decisions, there would be a positive relation between investment and the cycle.
If restrictive fiscal policy measures have an impact on investment, there must be a relation between the budget deficit and borrowing level, on the one hand, and investment by the states, on the other. Similarly, other components of public expenditure could crowd out investment; so an increase in current expenditure, for example, could have a negative impact on investment. Lastly, public investment can be used to influence election results, generating a positive relation between investment and the electoral cycle. 21 Sturm (2001) also finds that public investment in a sample of 123 countries in 1970-1998 rises in periods of higher economic growth. Thus, investment is generally not used as a countercyclical policy tool. In these countries, investment is financed by allowing the public deficit to widen, but larger deficits in the past impede investment in the present. Note: *, **, and *** represent statistical significance at 1%, 5%, 10%, respectively. The basic regression is a dynamic panel estimated by the Arellano-Bond method in which the fiscal variables are considered endogenous. Fixed effects represent panel estimation through the fixed effects method. The data are described in the text.
Similarly, countries with higher levels of borrowing invest less, thereby confirming the impact of fiscal constraints on investment. Valila and Mehrotra (2005) analyzed the determinants of public investment for member countries of the European Monetary Union (EMU), and found that public investment is determined by the trend of national revenue and factors relating to the country's fiscal sustainability. The authors claim that, in the countries of the sample, public debt growth is associated with a continuous fall in investment, and that fiscal consolidation efforts to reduce the budget deficit and public debt are also associated with lower investment.
This study is also germane to discussion of the actions of public-sector banks in Brazil. Firstly, the existence of such banks is defended because their action is considered crucial for minimizing the adverse effects of economic crises. Under this view, the cost of funding operations for the Treasury would be less than the benefits generated, considering the multiplier effects of the investments made, and the growth of aggregate demand, employment, revenue, and tax revenue. In addition, the public banks would play a key role in sustaining different economic segments and might be important for regional development, in the countercyclical supply of credit and the expansion of bank services throughout the country. Against this, the authors argue that public banks generate macroeconomic imbalances such as higher short-term inflation and public account imbalances, while discouraging the development of other financing modalities, and the capital market, and leveraging the internationalization of the country's firms. 22 Development banks such as the BNDES are closely scrutinized. Bandeira-de-Mello (2015) highlights the political involvement of development banks and the incentives given to firms. Bonomo et al. (2015) show that the growth of public credit following the 2008 crisis benefited older firms, with lower risk, that can be characterized as free from financial constraints. The authors find that the effect of public credit on private investment has been insignificant for Brazilian firms. Souza (2011) analyzed the determinants of public investment in 2005-2008, and found a positive relation between investment and revenue obtained from borrowing. The political cycle also had an impact on public investment. Apart from this, the author found that investment fell in the first year of a new government and increased in the final year. The lagged primary balance also exerts a positive impact on investment, and the SELIC interest rate had a negative effect. Table 5 reports the estimation of the determinants of investment expenditure for the Brazilian states using a panel spanning 2006-2015. The econometric methodology is similar than used in the previous panel estimation. The results confirm the weak persistence of state investment. The autoregressive coefficient of investment shows that shocks to this variable do not persist, which is reflected, as noted above, in its high variability. The results confirm the procyclical nature of investment in the states, with increases (decreases) in state GDP exerting a positive (negative) effect. Table 5 also shows a (weak) relation between structural factors and state-level investment. States with higher rates of population growth seem to invest more, which suggests that investment-demand factors can explain differential capital growth across states.
The results in Table 5 identify the fiscal factor as the key determinant of the dynamic of investment in the states. Those with a higher debt ratio have less investment capacity. The results confirm the importance of the primary balance for state-level investment. A larger primary balance in the previous period frees up space for greater investment today. The results confirm that investment is the variable used by the states to implement short-term fiscal adjustment. A better primary balance is associated with a drop in investment. This result also holds when, instead of the primary balance, the estimation is performed on revenue and current expenses. There is a crowding-out effect between the different forms of expenditure, whereby an increase in current expenditure (or payroll expenses) has a negative effect on investment.
The figures also show that a relaxation of the states' financial constraints through increased borrowing leads to an increase in investment, thus confirming that the states are dependent on external financing to continue investing. An increase in external and domestic credit leads to an expansion of investment by the states. Lastly, the results confirm the use of investment as a way to influence the population's electoral preferences; election years have a positive impact on investment.
Conclusions, debt renegotiation and the future of the states' fiscal policy
The text has shown that the states' fiscal situation worsened in the period from 2006 to 2015. The text indicates that the failure of public expenditure to respond to the declining revenue after 2008 generated the fiscal crisis in the states. The fiscal policy adopted by the states after the financial crisis was unable to restrain expenditure growth, creating significant fiscal imbalances in the states. The text shows that until recently, the fall in expenditure occurred almost exclusively through investment cutbacks, without a major adjustment in the public accounts.
The results in the paper show that in the period leading up to the global financial crisis, the states reaped the benefits of the stronger fiscal position represented by falling debt levels and consistent primary surpluses. This scenario provided a more favorable setting and also fueled an increase in investment; in other words, in this period, the states succeeded in increasing their investments mainly by using their own funding sources. In the post-global-financial-crisis period, however, a drop in revenue, compounded by the states' failure to react by curbing expenditure, meant a reduction in the primary surplus and an increase in the magnitude of current expenses. Initially, this reduction in internal funding sources was partially offset by an increase in domestic and external credit. This strategy led to an increase in debt and did not have a persistent impact on growth. In 2015, with continuing low growth rates, a credit crunch, and the need to reverse the fiscal framework, the states' investment fell sharply. These results indicate that the fiscal regime adopted after the financial crisis was unsustainable and undesirable in the long term, given its significant impact on the country's economic growth, since public investment by the states is just as important as federal investment, in terms of magnitude and impact on the country's growth potential.
The text also brings that the use of external funds in a crisis period should be implemented with caution. The paper shows that external funding sources-public banks and multilateral agencies-played an important role, for a short period, in maintaining public investment in the states; but the overuse of this form of financing has proven perverse in the long term, since it postponed the necessary adjustment in public expenditure, by making it possible to stabilize revenue. The text shows that the delay in adjustment will generate a crowding-out effect in the public accounts, which will have an adverse impact on investment by the states. Greater current expenditure will mean less investment; and greater indebtedness will hamper the states' investment capacity in the future.
It is clear from the analysis that a new fiscal framework that avoids the systematic occurrence of federal government bailouts for the states is needed. One first step is the initiative to impose a limit on expenditure growth in the states' similar than adopted by the federal government. The imposition of such rule is welcome, given the need for the states to contain their spending. This would help to avoid larger imbalances in the future and might lead to an improvement in the governments' monitoring, enforcement, and transparency system.
Various measures such as freezing civil servants' wages and reducing monthly expenses on discretionary benefits, would be extremely useful in the short term. Others such as the approval of fiscal responsibility laws in the states and others that address an important set of structural changes, such as the institution of a complementary pension regime compatible with actuarial balance rules, and the alteration of their staff statistics would also be beneficial.
Also important, it is the change in the FRL, which envisages the preparation of a multiyear payroll expenditure plan, spanning four years, together with a prohibition on wage increases in the 180 days prior to the end of the mandate of the respective government agency or body.
This could be a good time to improve federative cooperation in terms of preparing a fiscal adjustment plan that involves all federative entities. In relation to all entities, lasting adjustment needs to include the elimination of earmarked revenue, which makes the budgeting process excessively rigid. Better coordination also means reviewing policies on raising the minimum wage, and their relation to pension payments. Apart from that, a reduction in the fiscal war could end the erosion of the tax base in the states which has been occurring over the last few years. Lastly, the country would gain from a tax reform with the potential introduction of a value-added tax (VAT) shared between the federative entities, which could improve the business climate for companies and, consequently, enhance business competitiveness, thereby exerting a positive impact on growth.
Apart from the general measures mentioned, the states could take individual steps to reformulate their fiscal management as a whole. These would need to include an improvement in budgetary forecasting by putting mechanisms in place to undertake an independent fiscal evaluation to analyze the quality of forecasts, more in-depth fiscal risk analysis, enhanced transparency, particularly with regard to the disclosure and analysis of the states' contingent liabilities, the establishment of results-based budgeting, better alignment with international public accounting standards, better coordination of financial execution of the major investment projects, expansion of project cost-benefit analysis, with the implementation of a system for evaluating and monitoring results; and lastly, enhanced public expenditure auditing and quality control mechanisms. Source: National Treasury on the basis of state data (Budget Execution Report). Negative (positive) numbers stand for a primary deficit (surplus). Source: National Treasury using state data (Budget Execution Report), and authors' calculations. 
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